PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 05-205898 
(43)Date of publication of application : 13.08.1993 



(51)lnt.CI. H05H 1/46 



C23F 4/00 



H01L 21/302 



(21) Application number : 04-198376 (71)Applicant : TOKYO ELECTRON 

YAMANASHI KK 

(22) Date of filing : 24.07.1992 (72)lnventor : SUGIYAMA KAZUHIKO 

SHIMIZU MASASHI 
NAITO YUKIO 



NISHIMURA EIICHI 
OSHIMAKOICHI 

(30)Priority 

Priority number : 03184804 Priority date : 24.07.1991 Priority country : JP 



(54) PLASMA PROCESSING DEVICE 




(57)Abstract: 

PURPOSE: To provide a plasma processing 
device capable of controlling processes 
according to power actually supplied to 
each electrode and performing plasma 
processing with higher precision as 
compared to conventional ones by means of 



stabilizing of plasma. 
CONSTITUTION: A power detecting portion 102 is disposed at the aft end 
portion of a second cable 105, i.e., a position near a lower electrode 4 located 



within a processing chamber 2. The power detecting portion 102 is capable of 
detecting an actual high frequency power value applied to the lower electrode 4 
and high frequency power detected according to the output of detection of the 
portion 102 and via a controller 1 03 including a CPU or the like is displayed in a 
display portion 106 and an output power value from a high frequency power 
source 100 can be fedback to a predetermined value. 

CLAIMS 
[Claim(s)] 

[Claim 1] A plasma treatment means to have a processing chamber and the 
electrode of the couple opposite-**(ed) in said processing chamber, The RF 
generator which outputs the high-frequency power impressed to one [ at least I 
electrode among said electrodes, A power detection means to detect the actual 
value of said high-frequency power impressed to said electrode, Plasma 
treatment equipment characterized by providing the control means which 
controls said high-frequency power outputted from said RF generator to a 
predetermined value according to the actual value of said high-frequency power 
detected by said power detection means. 



[Claim 2] A plasma treatment means to have a processing chamber, and the 1st 
electrode and 2nd electrode which are opposite-**(ed) in said processing 
chamber, The 1st RF generator which outputs the 1st high-frequency power 
impressed to said 1st electrode, The 2nd RF generator which outputs the 2nd 
high-frequency power impressed to said 2nd electrode, The 1st power detection 
means which detects the actual value of said 1st high-frequency power 
impressed to said 1st electrode, The 2nd power detection means which detects 
the actual value of said 2nd high-frequency power impressed to said 2nd 
electrode, The actual value of said 1st and 2nd high-frequency power detected 
by said 1st and 2nd power detection means is followed. Plasma treatment 
equipment characterized by providing the control means which controls said 1st 
and 2nd high-frequency power outputted from said 1st and 2nd RF generators to 
a predetermined value. 

[Claim 3] A plasma treatment means to have a processing chamber, and the 1st 
electrode and 2nd electrode which are opposite-**(ed) in said processing 
chamber, Said predetermined high-frequency power from the RF generator 
which outputs predetermined high-frequency power, and said RF generator A 
power division means by which divides into the 1st and 2nd high-frequency 



power which has predetermined phase contrast mutually, and it is impressed by 
said 1st and 2nd electrodes, respectively, The 1st power detection means which 
detects the actual value of said 1st high-frequency power impressed to said 1st 
electrode, The 2nd power detection means which detects the actual value of 
said 2nd high-frequency power impressed to said 2nd electrode, Plasma 
treatment equipment characterized by providing the control means which 
controls said high-frequency power outputted from said RF generator to a 
predetermined value according to the actual value of said 1st and 2nd 
high-frequency power detected by said 1st and 2nd power detection means. 
[Claim 4] The etching system characterized by providing a measurement means 
to measure the power which has the electrode of a couple at least, supplies 
power to inter-electrode [ these ], and is supplied to said each electrode in the 
etching system which activates etching gas and etches a processed material, 
and a display means to display the power value measured by this measurement 
means. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application] This invention relates to plasma treatment equipments, 

such as an etching system. 

[0002] 

[Description of the Prior Art] From the former, the etching system (plasma 
etching system) which performs etching processing to formation of the detailed 
circuit pattern of a semiconductor device etc. by the so-called dry etching in the 
production process of a semiconductor device is used. In such an etching 
system, while the up electrode and the lower electrode are prepared, for 
example in the processing chamber so that it may counter up and down, and 
introducing predetermined etching gas in a processing chamber, by supplying 
high-frequency power from an RF generator between an up electrode and a 
lower electrode, it is made to act on the semi-conductor wafer which activated 
etching gas (plasma-izing), for example, was laid on the lower electrode, and 
etching processing is carried out. 

[0003] By the way, with this kind of plasma treatment equipment, the value of the 
high-frequency power impressed to the electrode in a processing chamber 
serves as a factor important for stabilization of the plasma generated in a 



processing chamber. 

[0004] Moreover, by U.S. Pat. No. 4871421, the transformer which grounded the 
center tap of a secondary coil is formed, for example between an RF generator, 
and an up electrode and a lower electrode, and a phase is the high-frequency 
power from an RF generator 180 It distributes to the power of 50:50 different a 
degree, and the etching system constituted so that an up electrode and a lower 
electrode might be supplied is indicated. In such an etching system, the potential 
difference of an up electrode and a lower electrode can be made larger than the 
potential difference of these electrodes and a processing chamber side 
attachment wall. For this reason, the plasma stabilized also in the low voltage 
plasma process in the inclination which can prevent that the abnormality 
discharge [ **** / un-] resulting from the electron in the plasma flying toward a 
chamber side attachment wall arises, for example, is demanded recently etc. 
can be formed. 
[0005] 

[Problem(s) to be Solved by the Invention] however, when this invention person 
etc. ****, in the conventional etching system mentioned above For example, the 
power value which the actual power supplied to each electrode may be changed 



according to factors, such as change of the electrical characteristics of each part 
material by the temperature change, and was set up by the RF generator, As a 
result of spoiling stabilization of the plasma generated when the power actually 
supplied to each electrode differs, it became clear that it was the cause to which 
the precision of etching processing is reduced. 

[0006] Moreover, since according to ****, such as this invention person, the loss 
power consumed in the path to a processing chamber differed for every 
equipment even if the output power from an RF generator was fixed, it became 
clear that the actual high-frequency power impressed to the electrode in a 
processing chamber did not necessarily become fixed, that is, high-frequency 
power is usually shown in drawing 6 - as - high frequency - power-source 60-> 
- 1st cable 61 -> adjustment machine 62->, although impressed in the path of 
the electrode 64 in the 2nd cable 63 -> processing chamber Even if outputted for 
example, by 500 W from RF generator 60, while the power loss in the 1st and 
2nd cables 61 and 63 is before and after 2 W High-frequency power actually 
impressed to the electrode in a chamber since the power loss in the adjustment 
machine 62 is before and after 5 W 491 It is before and after W. That is, 
high-frequency power has the power loss before and behind 10W in the path to a 



processing chamber, and this value changes with the environmental conditions 
of cable die length or a perimeter. 

[0007] It means that the actual high-frequency power values impressed to the 
electrode in each chamber differ, the difference between equipment arises in the 
plasma stabilization for every equipment, and this leads to the problem of being 
easy to invite dispersion to the precision of etching processing, wh^n two or 
more etching systems are assumed. 

[0008] This invention coped with this conventional situation, was made, can 
control a process based on the power currently actually supplied to each 
electrode, and tends to offer the plasma treatment equipment with which 
drawing can perform highly precise plasma treatment for stabilization of the 
plasma compared with the former. 
[0009] 

[Means for Solving the Problem] The plasma treatment equipment of this 
invention according to claim 1 A plasma treatment means to have a processing 
chamber and the electrode of the couple opposite-**(ed) in said processing 
chamber, The RF generator which outputs the high-frequency power impressed 
to one [ at least ] electrode among said electrodes, It is characterized by 



providing a power detection means to detect the actual value of said 
high-frequency power impressed to said electrode, and the control means which 
controls said high-frequency power outputted from said RF generator to a 
predetermined value according to the actual value of said high-frequency power 
detected by said power detection means. 

[0010] The plasma treatment equipment of this invention according to claim 2 A 
plasma treatment means to have a processing chamber, and the 1st electrode 
and 2nd electrode which are opposite-**(ed) in said processing chamber, The 
1st RF generator which outputs the 1st high-frequency power impressed to said 
1st electrode, The 2nd RF generator which outputs the 2nd high-frequency 
power impressed to said 2nd electrode, The 1st power detection means which 
detects the actual value of said 1st high-frequency power impressed to said 1st 
electrode, The 2nd power detection means which detects the actual value of 
said 2nd high-frequency power impressed to said 2nd electrode, It is 
characterized by providing the control means which controls said 1st and 2nd 
high-frequency power outputted from said 1st and 2nd RF generators to a 
predetermined value according to the actual value of said 1st and 2nd 
high-frequency power detected by said 1st and 2nd power detection means. 



[0011] The plasma treatment equipment of this invention according to claim 3 A 
plasma treatment means to have a processing chamber, and the 1st electrode 
and 2nd electrode which are opposite-**(ed) in said processing chamber, Said 
predetermined high-frequency power from the RF generator which outputs 
predetermined high-frequency power, and said RF generator A power division 
means by which divides into the 1st and 2nd high-frequency power which has 
predetermined phase contrast mutually, and it is impressed by said 1st and 2nd 
electrodes, respectively, The 1st power detection means which detects the 
actual value of said 1st high-frequency power impressed to said 1st electrode, 
The 2nd power detection means which detects the actual value of said 2nd 
high-frequency power impressed to said 2nd electrode, It is characterized by 
providing the control means which controls said high-frequency power outputted 
from said RF generator to a predetermined value according to the actual value of 
said 1st and 2nd high-frequency power detected by said 1st and 2nd power 
detection means. 

[0012] The etching system of this invention according to claim 4 is characterized 
by providing a measurement means to measure the power which has the 
electrode of a couple at least, supplies power to inter-electrode [ these ], and is 



supplied to said each electrode in the etching system which activates etching 
gas and etches a processed material, and a display means to display the power 
value measured by this measurement means. 
[0013] 

[Function] Based on the power currently actually supplied to each electrode, a 
process is controllable by the plasma treatment equipment of this invention of 
the above-mentioned configuration. For this reason, drawing can perform highly 
precise plasma treatment for stabilization of the plasma compared with the 
former. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to 
a drawing. 

[0015] First, the 1st example which applied this invention to the plasma etching 
system is explained. 

[0016] As shown in drawing 1 , it becomes an etching system from the aluminum 
which gave construction material, for example, alumite processing, and the 
processing chamber 2 constituted airtightly possible [ lock out ] in the interior is 
formed in it. It is in the condition that it is grounded electrically, and one side was 



electrically connected with the wall of the processing chamber 2 in that interior, 
and another side was insulated electrically, and this processing chamber 2 is 
formed so that the up electrode 3 and the lower electrode 4 which are a parallel 
plate electrode of a couple may counter. 

[0017] This lower electrode 4 is constituted by the top face possible [ installation 
of the semi-conductor wafer 5 which is a processed material ]. On the other hand, 
the up electrode 3 is constituted so that the predetermined etching gas 
introduced through a supply pipe ST towards the semi-conductor wafer 5 laid on 
the lower electrode 4 from much pore 3a can be supplied. 
[0018] The above-mentioned semi-conductor wafer 5 consists of cassette 
elevators CE 1 of the unsettled semi-conductor wafer 5 possible [ installation on 
the lower electrode 4 in the processing chamber 2 ] through load lock 
mechanism LL1 for carrying in. 

[0019] In addition, the semi-conductor wafer [ finishing / processing ] 5 is 
constituted from inside of the processing chamber 2 by the cassette elevator CE 
2 of the semi-conductor wafer [ finishing / processing ] 5 possible [ blowdown ] 
through load lock mechanism LL2 for blowdown. 

[0020] As for RF generator 100, the high-frequency power of predetermined 



frequency is further connected to the impedance matching box 101 possible 
[ impression to the lower electrode 4 ] through the 2nd cable 105 through the 1st 
cable 104. The power detecting element 102 is arranged in the near location of 
the trailer 4 of the 2nd cable 105 of the above, i.e., the lower electrode in the 
processing chamber 2. 

[0021] In addition, as everyone knows, the above-mentioned impedance 
matching box 101 is needed in order to impress efficiently the high-frequency 
power from RF generator 100 to the lower electrode 4 in the processing 
chamber 2, and the impedance matching box of the plasma generating 
dexterous impedance automatic negotiation equipment indicated by 
JP,59-73900,A and the RF plasma generator indicated by JP,63~2581 1 0,A eta 
can be used. This is the same also in the 2nd and 3rd example mentioned later. 
[0022] Although later mentioned about the example of the above-mentioned 
power detecting element 102, the actual high-frequency power value impressed 
to the lower electrode 4 in a chamber 2 is detectable, and while displaying the 
high-frequency power detected through the controller 103 which contains CPU 
etc. according to the detection output on a display 106, the predetermined value 
constitutes the output power value from RF generator 100 possible [ feedback 



control J. 

[0023] In addition, the sign DT in drawing 1 is an exhaust pipe, 
[0024] In the etching system of this example of the above-mentioned 
configuration, the semi-conductor wafer 5 is carried in in the processing 
chamber 2 from load lock mechanism LL1, and it lays in the lower electrode 4. 
And while supplying predetermined etching gas (for example, CHF3) towards 
the semi-conductor wafer 5 from much pore 3a of the up electrode 3, holding the 
inside of the processing chamber 2 to a predetermined degree of vacuum (for 
example, 100mm Torr) by carrying out evacuation through an exhaust pipe DT, 
high-frequency power, such as predetermined high frequency, for example, 
13.56 MHz r or 380 KHz, is supplied to the lower electrode 4 through an 
impedance matching box 101 from RF generator 100. Then, etching gas is 
plasma-ized by high-frequency power, and etching processing of the 
semi-conductor wafer 5 is performed by operation of this plasma. 
[0025] By the way, in the plasma etching system of this example, as mentioned 
above, the high-frequency power value actually impressed to the tower electrode 
4 in a chamber 2 is detected by the power detecting element 102, and according 
to that detection value, the controller 103 is performing feedback control of the 



output from RF generator 100 so that this detection value may turn into a 
predetermined value. 

[0026] The gestalt of this feedback control is shown in drawing 2 . It supposes 
that the high-frequency power of for example, 500 W was outputted from RF 
generator 100 at the beginning, and supposing the power loss in the 1st and 2nd 
cables 104 and 105 is 2 W, respectively and the power loss in an impedance 
matching box 101 is 5 W, the high-frequency power of 491 W will be impressed 
to the lower electrode 4 in the processing chamber 2. 

[0027] However, in the power detecting element 102, since it is detected that the 
high-frequency power actually impressed to the lower electrode 4 in the 
above-mentioned processing chamber 2 is 491 W, the controller 103 by which 
this detection output is fed back gives a control command which outputs the 
high-frequency power of 509 W which added 9 W to 500 W of the beginning to 
RF generator 1 00, in order to compensate a part for the power loss in the path to 
the processing chamber 2. 

[0028] Consequently, the high-frequency power of 500 W required for stable 
plasma generating is always impressed to the lower electrode 4 in the 
processing chamber 2. Such feedback control is made according to fluctuation 



of the merits and demerits of cable length, or a surrounding environmental 
condition. Therefore, since the cause of instability of plasma generating 
according [ the etching system of this example ] to fluctuation of a 
high-frequency power value is removed as compared with the etching system 
which does not perform such feedback control like before, etching precision is 
always maintainable to high degree of accuracy. 

[0029] The difference between equipment seems and not to be generated in 
plasma stabilization for every equipment like before, since it is controlled 
according to this example so that it becomes a predetermined value based on 
the actual high-frequency power value impressed to the electrode in each 
chamber even if it is the case where two or more etching systems are assumed. 
Consequently, dispersion is not produced for the precision of the etching 
processing for every equipment, and a uniform etching precision is acquired with 
any equipment. 

[0030] Next, the 2nd example of this invention is explained with reference to a 
drawing. 

[0031] As shown in drawing 3 , it becomes an etching system 1 from the 
aluminum which gave construction material, for example, alumite processing, 



and the processing chamber 2 constituted airtightiy possible [ lock out ] in the 
interior is formed in it. It is grounded electrically, and this processing chamber 2 
is formed in that interior so that the up electrode 3 and the lower electrode 4 
which are a parallel plate electrode of a couple insulated by the wall and the 
electric target of the processing chamber 2 may counter. 

[0032] This lower electrode 4 is constituted by the top face possible [ installation 
of the semi-conductor wafer 5 which is a processed material ]. On the other hand, 
the up electrode 3 is constituted so that predetermined etching gas can be 
supplied towards the semi-conductor wafer 5 laid on the lower electrode 4 from 
the pore of a large number which are not illustrated. 

[0033] RF generator 7 is connected to the up electrode 3 mentioned above 
through the impedance matching box 6. Moreover, RF generator 9 is connected 
to the lower electrode 4 through the impedance matching box 8. Furthermore, 
the phase control equipment 10 which offered the transmitter is connected to 
these RF generators 7 and 9. And it is the predetermined range, **180 [ for 
example, ], about the phase of each high-frequency power outputted from RF 
generators 7 and 9 by the controller 18 mentioned later, carrying out the monitor 
of the phase of the output of impedance matching boxes 6 and 8 with this phase 



control equipment 10. It is constituted so that it may be set as arbitration and can 
control in the range of whenever. 

[0034] Moreover, the power detecting elements 13 and 14 are formed in the high 
frequency cable 12 which connects the high frequency cable 1 1 and impedance 
matching box 8 which connect an impedance matching box 6 and the up 
electrode 3, and the lower electrode 4, respectively. These power detecting 
elements 13 and 14 are equipped with the current detecting element 30 and the 
electrical-potential-difference detecting element 31 as shown in drawing 4 . The 
operation part 16 and 17 which calculates the output from the power detecting 
elements 13 and 14 consists of the multiplication section 32 which carries out 
the multiplication of the detection result of these current detecting elements 30 
and electrical-potential-difference detecting elements 31, respectively, and 
actual-value operation part 33 which computes and outputs actual value from 
the multiplication result of this multiplication section 32 to predetermined timing 
(every [ for example, ] 100 mses). 

[0035] The above-mentioned current detecting element 30 obtains the output 
component corresponding to the high frequency current which flows on the 
above-mentioned high frequency cables 11 and 12 from the ends of this 



resistance R3 including the current transformer T1 combined with the 
above-mentioned high frequency cables 11 and 12, the transformer T2 
combined with this current transformer T1 , and the resistance R3 connected with 
the secondary end of this transformer T2 between grounds. 
[0036] The above-mentioned electrical-potential-difference detecting element 31 
obtains the output component corresponding to the high-frequency voltage 
concerning the above-mentioned high frequency cables 11 and 12 from the 
connection middle point of these resistance R1 and R2 including the capacitor 
C1 and resistance R1 and R2 which were connected to the above-mentioned 
high frequency cable between 11, 12, and a ground at the serial, 
[0037] and -- as the actual power value which the output of the actual-value 
operation part 33 of the operation part 16 and 17 of the above-mentioned 
configuration is inputted into the display 15 having an A/D converter, and is 
supplied to the up electrode 3 and the lower electrode 4 -- respectively - a 
display 15 - digital table ** - last - it needs it is constituted. In addition, it can 
constitute so that the ratio of the current value calculated by operation part 16 
and 17, an electrical-potential-difference value, or the power value of the up 
electrode 3 and the lower electrode 4 etc. may be displayed on a display 15, 



[0038] In addition, it is good by the example of a power detecting element as 
shown in drawing 4 also as a power detecting element 102 used in the 1st 
example. Moreover, in the 1st example, the part equivalent to the operation part 
of drawing 4 shall be contained in a controller 103. 

[0039] If it returns to drawing 3 , each output of operation part 16 and 17 will be 
fed back to phase control equipment 10 and RF generators 7 and 9 through the 
controller 18 which contains CPU **, respectively, 

[0040] In addition, the display 19 for displaying the request including the same 
display as the above-mentioned display 15 is connected to the controller 18. 
[0041] In the etching system 1 of this example of the above-mentioned 
configuration, the semi-conductor wafer 5 is carried in in the processing 
chamber 2 from carrying-in taking-out opening which is not illustrated, and it lays 
on the lower electrode 4. And, holding the inside of the processing chamber 2 to 
a predetermined degree of vacuum (for example, 100mm Torr) by carrying out 
evacuation While supplying predetermined etching gas (for example, CHF3) 
towards the semi-conductor wafer 5 from the pore of a large number which the 
up electrode 3 does not illustrate High-frequency power, such as predetermined 
frequency, f or example, 13,56 MHz, or 380 KHz, is supplied to the up electrode 3 



and the lower electrode 4 through the adjustment machines 6 and 8 from RF 
generators 7 and 9, Then, etching gas is plasma-ized by high-frequency power, 
and etching processing of the semi-conductor wafer 5 is performed by operation 
of this plasma. 

[0042] By the way, at this example, it is 2 to the up electrode 3 and the lower 
electrode 4 in the processing chamber 2. Although the high-frequency power 
which has predetermined phase contrast mutually through impedance matching 
boxes 6 and 8 from RF generators 7 and 9 of a base is impressed to each **, 
each of these high-frequency power values impressed actually are calculated to 
each ** as actual-value power by operation part 16 and 17 while they are 
detected by each ** by the power detecting elements 13 and 14. Such computed 
each power actual value minds a controller 18, respectively, and is 2. It is fed 
back to RF generators 7 and 9 of a base, and is 2. Controlling so that each 
high-frequency power outputted from RF generators 7 and 9 of a base becomes 
a predetermined vaiue, respectively is presented. The gestalt of the feedback 
control at this time and the effectiveness by it are the same as that of it of the 1st 
example mentioned above. In addition, a controller 18 is the phase of each 
high-frequency power outputted from RF generators 7 and 9 by phase control 



equipment 10 at this time 180 It controls to shift a degree, Moreover, a controller 
18 is set as 50:50, 90:10, and 80:20 grades by changing output setting out of RF 
generators 7 and 9 for the ratio of the high-frequency power of the up electrode 3 
and the lower electrode 4. At this example, it is 2> Since RF generators 7 and 9 
of a base are used, the ratio of the high-frequency power of such an up electrode 
3 and the lower electrode 4 can be continuously set as any value. Moreover, it is 
also controllable for the software of CPU contained in a controller 18 to be able 
to perform such control, for example, to change the ratio of the high-frequency 
power of the up electrode 3 and the lower electrode 4 into an etching process. 
[0043] Moreover, while the power currently actually supplied to the up electrode 
3 and the lower electrode 4 is measured by the power detecting elements 1 3 and 
14, digital display of the actual-value power computed by operation part 16 and 
17 is carried out to an indicating equipment 15, respectively. It follows, for 
example, looking at this digital display, the monitor of whether the power value 
currently actually supplied to the up electrode 3 and the lower electrode 4 is held 
at the predetermined value can be carried out, and since an operator can also 
cope with it immediately also to fluctuation of unexpected high-frequency power, 
he can perform highly precise etching processing compared with the former. 



[0044] The explanation which gave the same sign to the part as the etching 
system 1 of the 2nd example which shows the configuration of the etching 
system 40 by the 3rd example of this invention, and was shown in drawing 3 with 
the same drawing 5 , and overlapped is omitted. 

[0045] At the etching system 40 of this example, it is 1. A transformer 42 
distributes the high-frequency power from RF generator 41 of a base through an 
impedance matching box 45, and a phase is 1 80 to the up electrode 3 and the 
lower electrode 4. It is constituted so that high-frequency power different a 
degree may be supplied. Moreover, the temperature sensor 43 and the 
temperature detector 44 for detecting the temperature of a transformer 42 are 
prepared, and the temperature of a transformer 42 rises, and when a possibility 
that burning of a transformer 42 may occur arises, an interlocking signal is 
generated from the temperature detector 44, and it consists of this examples so 
that the electric power supply from RF generator 41 may be stopped through a 
controller 18. In addition, the interlocking signal is constituted so that it may 
generate, when the temperature of a transformer 42 rises to the abnormalities in 
80 degree C. 

[0046] For example, by a temperature rise etc., the permeability of the core 



materia] of a transformer 42 fails, the effectiveness of a transformer 42 
deteriorates, and transmission of predetermined power becomes impossible in 
such an etching system 40. Even in such a case, while the power currently 
actually supplied to the up electrode 3 and the lower electrode 4 is measured by 
the power detecting efements 13 and 14, digital display of the actual-value 
power computed by operation part 16 and 17 is carried out to an indicating 
equipment 15, respectively. Therefore, since an operator can cope with it 
immediately also to fluctuation of the high-frequency power which can carry out 
the monitor of whether the power value currently actually supplied to the up 
electrode 3 and the lower electrode 4 is held at the predetermined value, and 
does not expect it, looking at digital display, he can perform highly precise 
etching processing compared with the former. Moreover, burning by the 
temperature rise of a transformer 42 etc. can be prevented, and improvement in 
safety can be aimed at compared with the former. 

[0047] As explained above, while according to the plasma treatment equipment 
of this invention it can control to contribute the high-frequency power value 
currently actually supplied to the electrode in a processing chamber to 
stabilization of plasma generating and highly precise plasma treatment can be 



performed compared with the former, a process without the difference between 

equipment is easily establishable. 

[0048] 

[Effect of the Invention] As explained above, according to the plasma treatment 
equipment of this invention, a process can be controlled based on the power 
currently actually supplied to each electrode, and drawing can perform highly 
precise plasma treatment for stabilization of the plasma compared with the 
former. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

fDrawing 1] Drawing showing the configuration of the etching system of the 1st 
example of this invention. 

fDrawing 2] Drawing for explaining the feedback control gestalt of the etching 
system of drawing 1 . 

[Drawing 3] Drawing showing the configuration of the etching system of the 2nd 



example of this invention. 

[Drawing 4] Drawing showing the example of the power detecting element of 
drawing 3 , and operation part 

[Drawing 5] Drawing showing the configuration of the etching system of the 3rd 
example of this invention, 

[Drawing 6] Drawing for explaining the fault of conventional plasma treatment 
equipment, 

[Description of Notations] 

2 Processing Chamber 

3 Up Electrode 

4 Lower Electrode 

5 Semi-conductor Wafer 

100 RF Generator 

101 Impedance Matching Box 

102 Power Detecting Element 

103 Controller 

104,105 High frequency cable 
106 Display 
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[Drawing 4] 
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[Drawing 5] 
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MMMWefltoT* WE»JB»*illl6 v 6a»*ti*IBIB 

tutsan e*tW2©»iiaw*©*ie©ttt«e^T» 
Sutam 1 te^o'm 2 cDHjaamas^e ttj*)*ft§§st3& 
1 fe«ttW2<o*jBiWttftms©ffl^iai»rs9jiai# 
iR&»juiLftc&*<mi& i r«^?X7»MB. 

XrWBSBtv 30 

||J LT*ti**ilfllBIII 1 JS J: tf» 2 © ttffllc aiiin T « W 
ItflSKl <MWllcB3llll*ti«lll3* 1 ©*Ji»l*0* 
MB* 2 ©®fIK EflJiDSftStJgSSfl 2 ©£JI&«;>3©I§ 

mmmmzm 2 omftttu^R 

lflB1infiJ:tm2©*^di#«fc*?T^*ft* 40 

mm 1 2 nmm^n^mmfMo t, 
imtmm*] #ft< tt-tt^Wifc^u ens© 

W3*flt» LTx v ^> ?#X* JSttfl: U » 
SQSliil©x y ? y fx a x y ^ y ?mw\z 33 t^T » 
*ft«W)|gBBW«lEl«»*tlT^**»*afr-5iPiJ 
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[000 1] 
[000 2] 

i<m<osffl flatus, iiawT/t-f^cowjttiafc 

±TtcWlRir**P<±a!«fi:TWt 

mtffvutztizti y > sra** v/ totm*©! y * 

H(cMinU k 6»jliMA*1ttttr« e: fcte * y x 

[0003] tz.*>T\ z.com(o^x^mmmwr' 
& turn** y> TOawsfcBjMrsnji&wftQflU* 

[0004] tfc m7Ltt%m < 8tk J Bwm\ ^-vit. 

mmimmrzmmm&nttftM&m sasaso : 

5<M)W*i(c»EU ±»WBtTOTHB£«l&r*J:5 
$fj£ U/cX y ? >Wmt? 9fl5i*tLTV«. C © <K 5 % 

[0005] 

[»Wtf»«UJ:^tr*l!IW] L*L«tf6, 
[0 0 0 6] Kft» *J8W#«©saE»cJ:*t» fti 
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fcjBWHLfc. tfcfcSs nits M&xmiitts meiz 

fct&6 2-+»2©$— 7/1/6 a-HBS^+WWj©^ 
6 4 t^5«BrWJJD*h«ie'. i&fil»«!6 OS^Sffll 

7VU6 1 , 6 3 ?«H|;&fl|*tf2 WflMln»*Si«fc, 

9 1 ^V/^©tt8HJ:EPlin4 , +lSatJSS6'B^W: 491 Wbu 

ft J: -a Tfflbr *. 

[0007] £ nt* ^utcox Lttm 

[0 0 0 8] iWra«fi««MWfcW»LTft 
[0009] 

[0 0 10] R«])(2eB<D*IBq|(0^X7«iaM11 

«i oMw»j:t««2 0!>mat*#f *-/5X^aa* 
man awncainrsffi ®XM**ft*u 

mmtzn 1 oumuim^ we»2©WKe 

*2<©«2*BJ#«&* MKSifcJ;Tf*2Wl738lH 
[0 0 11] ft^ 3 3BKQ*»BQ77 
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«i ©«aa5«ttf»2©WB l s:*#r«7 p 5X^»«# 

<&ttfflas5-r*isi e«to ! S2o»fliaM^icfl«u 

M#W£, Mi5«iroiai[eEpj!)p*nsiijia»icD«si 
swi*j«!)*iifl5«*ttffl-r*»io«*ttffi#ftt» « 

©«i**ffir*«2<o«*itttt#«t, wtmix&Q 

[0 0 1 2] Kmi4Ba(Q4EnfiOXy7><W 

[0 0 13] 
[00 14] 

[Hffiftl] JUT, *im<MllM*H]||CMLTBffl 

[ooi5] *r» xvi 

[0 0 16] Hi (ESirj:9fc» i-yfV^itJt 

y * A»*ftvtcia*ifflttt;:tt&!r ti/t jag? + >/ 1 2 

[0 0 1 7] C©"FWWi4fcfc i®(C*SSQS^fe« 
®Wm3&, »»©ttl?L3aai*STSP»ffi4±K«|l* 
SfiSBrSOX * * > ^*«IW5 C t tf T# 5 J: 

[oois] ±B3*sw* , 7i/\5a, *flm^wflf>i 

/\5<7)*Hr-v hlb^—?CE 1 ft^JSAffl«P-KP 
y^KWlL L 1 ^LTMS5 Lj f>/^2rtOTg|5mffi4 

[Q0 1 9] MS^*»f*-7I/\5^ 
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0 K P y <?WM L L 2 £ft LTflWl* t VI * 2 
S&il^©¥«1$9x/\5a>*>-fe-y hxu^-^c E 2 

0 1IC, #6(ctt»2<0*— ^/H 0 5*^L 
TT«Wi4fC6PlHlqriW£aBK*tiT^*. ±iESI2© 
<r-^H 0 5 0^a5f%to"5Sail?VV/\*2F*lOT 
*M4<03SfflKfl«fcttv WrfHtlrtM 0 2tfE»**l 
TVSo 10 
[0 0 2 1 ] ftS, .hiSf VhT-^yxa^SI 0 1 
lis )Htt®<l:9KffiJHaraan oofr&oftHMft 

*ra?-*y/^2rtfl!)"Fawia4(cswi*<aHinr« 

a jSUffl'T V If - # VX»£8B«*ffl 1>S C t tf 

[0 0 2 2] ±l3W^J«tWWl 0 2©JMW«C > 3^TI4 20 
?+V/?2rt©T*^4KBJftl**i5£ 

Hill 0 0#S©ffla«to**ffi£1ilK:7'r- K/\>? 
[0 0 2 3] H1*©»tDTH:j*SarP**. 

[0024] ±faf/aw**S!!ffjcox » ?- >mw? 

Wtc*X^5*ilfcM,, TW»B4(e:«M-*. *LT 30 

1 0 1 *fl-LTT»m«4fcffi!eKJSI 
j&tt, flM.tf13.56 MHz**^tt380 KHz^SlS 

>§# 7X/ \ 5 ©X >y ? > ^$agtf?T*>*l5, 40 
[0 0 2 5] £C3T\ *«WHeo^7X?iyy>^ 
SST-lt JL^Lfc*5K*l»Ky*V/f2rt©Tl|l« 

«4(cwiiB*n**ffl3ft«rt«j ! «*«fflSi o 2[cj; 

USUI 0 0frS©teft©7^-F/W^»£^-?Ti^ 

So 

[0 0 2 6] mKX©7^-h7W^§ija©^fi£jS 
T. Mitt. KJSsSWaRI OOfi*SfflAtf500 W©SH;& 
»ltfllttaifttU»l8J;tf»2^lH0 50 
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4, i o 5 rawaaBfetff-ftfw wr% -r> 

t%t, Mg^>7^2ft©TSl5*l4Kli491 W®X 

[0 0 2 7] L#5lc* afr&tBan 0 2lcfct^ ± 
iBSas^ + y/^2rt©T»Wi4 icftitKfti&ii&fisx 

JB»«^Jtf491 WTJ^CttfSttHi**!*© - ?, c©« 
ajaja#7<-K^y?*ft*:a:/hn-5l 0 3tfi& 
a? v V/* 2 £?©^fc£tt«^»*»**lifl.-t5 
ftttfc* jkJKMSl OOK*frLS*fl©500 WtC9 w£ 

[0 0 2 8] C0SJR s fflS*V>/S2F*g©Tgl?mti4 
JWSWllP*ti«. £0*5*7^- K/ty 

9-vmtmt. mmttuMHomtaJn^^x^m. 
iS*iif testers c i tfrts. 

[0 0 2 9] Lfr*., «ttOX>y?>01tB*a£Lft: 

J£(I[c&£J:5K»*ft;5©T*, ftJfcffl£?K£»B 
criic 7v XvfiSft fc«WBgJttf £ U« «t d ft c t 

tfau\ cflDias. *g«e»tcoxv^>^«Qs«)iita 

[0 0 3 03 *(C» sMMK)ft2ftttMSnnn*9IHl. 
[0 0 3 1] H3(CarfJ:3K» iv^V^KHHC 

S«±^gffi 3 iTaJm^l4 WfilT ^SP < snr 
[0 0 3 2] C<DTg|51*i4«v ±OD[CttAaW?ft« 

[0 0 3 3] ±HtftJ:«MI3[Ctt« Ot-^VT, 
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r, -f>tr-$*>xK£8S6,. soaiTjotfctifc^* 

0J*tf±18O «©IBHTffl*EBlJ£U »T5£ttf 
[0 0 3 4] *ft, <>K-*>X»M»6&±aWI 

2 tea. ^n^nw^tttHasi 3, 1 4tftS!W , s;nTv 10 

«. CtlSO«*ttW»l 3, 1 4tt, H 4 EST J: 5 

tcs mtmms o»nimsmtnM3 1 t«istTt* 

«. a*Jttajg[5 1 3, 1 4fr6<D|lftj£aiH-«iMlfl! 
1 6, 1 7tt*ft«ncn5omttlli*3 0£«£tt 

[0 0 3 5] ±f8«3U*ffl83 0f& ±BW»^-7 
/HI, 1 2E*8'&«*'ftfc*»8lT 1 <k, COJE3MST 20 
1 ElS£*ftfcSjIST 2 t , C ©SJItST 2 O 2 

-ffi£7-XR5E»ffi*n7tg&R3£;£3*, cos 
ttR30mifr6±BM&4--7/l'1 K 1 2£&fi 

[0 0 3 6] ±IBffijE^|i}Sl53 1 fcfcieWiiltf— 
E1 1 s 1 2£7-XBEiB59Ej^*ftfe=i:i'T>? 
Cl£fflfiR1» R2t«S?K COiKSRI, R2<2 
SSW^jKfrS JzlBWJBa^— ^/U 1 K 1 2|Cfrfr«ft 
JBSS«EEte#JS Lfc ttiAJ8^«ff %. 

[0 0 3 7] *LTs ±f2«figO-;gggB1 6, 1 70S 30 

3»ffl?n»a33 3oaj7jti, A/DnM*nKr««9 

SI 5Ett» ?HSS51 6, 1 7fcJ:oTWra*lfc«* 
*Em«l^±flm3&TfflM4a*ftffi<0 

[0038] nummvm^wMmmi o 

L\ *fc % KlMHi?ttH4C9«Emicfli!fr«m» 40 

[0 0 3 9] B3EKS&. jftgfln 6, 1 70Sffl7J 
(±, *tl?nCPUJt»^3>hP-51 BtrtLT 

fe*g»es i o as Mfstmnmm 7 , 9 E7 * - k/ * 

[0 0 4 0]6fe 4 1 8lEtt±|BSipB« 

[0 041] ±E«j9<D*SUWJUOiy ^V^KIII T" 
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£ffi£tf)Jtait fmtfSSUTorr) ESfcL"?^ ± 
VMI3 O^Lftl^OJHl*6*JWt*l/\ 5 E 

TittttKs mm%tS&7, 9fr6BMie, 8£fl* 

lt±wwi 3 6*irFani«4 (cmcjnimiiiufi 

3.56 MH zS5Ui380 K H ztt&XJHHftfctWft 

XTib£ft, cor^xvomgEcty^aifl^x^s 

[0 0 4 2] iC5T, *SHft^m±> $aa* + >7*2 

a©±wi*3a8j:imiim*4K2 ftonnawR 

7, 9 5 Y > 6 , BtftLTEtNC 

fflgpi 3, 1 4K*^T#aiic«(ii**i*i:«K» aw 

SP1 6. 1 7E*:>TSI»fl«a£LT*ftlEa*tfft 

>f>P~7l 8£ftL.T2 £OiS/l5&Sif7, 9E7*f 
-My^tfTiT, 2 &0AJ8SWB7S g^saWj* 

tisftissaw^fl^ti^ftmffifiiic** * a taw 

tt1?fc5. COJ& 3>hn-7l 3tttt*SSHF 

&bi oej^t, Kja%vs7* 9frsa**ft«» 

$ft, 3VHP-7 1 8tt±fflH3£T&VS4£0 
S^J^lTJOit**, iailSSS^7, 9 0BJ73R£*a 

t(cj;y WAtf50 : so* 90 : io, so : 20^»cis*: 
r« 0 MHTK, 2 f}0]Mratra7, 9*ffl^T 
^50T\ COJ:d*±g|5affi3i:Ta51^4i:OSja 

m77<Dit*«3nm EffiMWweBjef § c <t » -w 

tfiy^>^^p-feX(fE±«WBi3 iT»tt4tO 

[0 0 4 3] ±^S®3, T8H4|i:MH£tt 

H*tirt^*«*tt% 173^^13, 14E<fcQT;fJ 
**ti«t«ES«Wlil 6, 1 7fcJ:oTlWa*hft* 

^*Sfttf6±aWHfi3, TaflM4(CX!lgEtt£S4i 
T^^W^fllfeTOfllE^jftfnTt^^S^*^-* 

[0 0 4 4] ^5(i, *^Om3S»JEJ:5Xy^ 
>ymm4 0<DM&*7fiT*>0>T\ H3E^L«:»2* 
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[0 0 4 5] COSttWDXy^yyiaMOm. 1 

««3 8*tfFas«a4u:ttfi#i8o aiittsftjHft* 

3i:> Sg«tti[HlS&4 46 , !iStt6nTayv Kv>X4 
2flOa*tf±»U h5>X4 2<04tiJKftg£*-«3!*l 10 

4 1 frS«D^fl^*#iM-*J:9«M8SftT^*. ft 
[0 0 4 6] Cro ( t?3&X-y?V^S40t s ^ 

iBT u h 5 4 2 roswtf&ib L rm^tDS^jcofE 

TSW«4U:JIIBtcflt(e*Jh.Tl^S«A« { , 
KftSlfllBI 3* 1 4K*oTafS*+l«tftK:» at* 

an 6, i TKct^TinH^hftsisiMaRitftn^n 

tt^*/l«S*aatf 6±3TOS 3 , T3Sii&4 
Stfttx^fSCttf-ff*. ^WLft^TOSM^KD 

>X4 205iUU*lCj:e<aKf , bl»ih , # - *CtJ8 5 T' 30 
[0 0 4 7] tt±HWJLft*3H:* *5SW©^5X7*D 
T^*»J«lWiWI*^7X7S£©*stfl:U:»^r* 
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yp-t^€saicatii:r«ct#T**. 

[0048] 
[|SIM<3ffi£&IRl'£] 

[Hi] *a«<o»i*«fil©iy^yytS«<o*l** 
DB2] ■i©x**y?W©7<f-K/t**ttlWS 

»*iW!irr*fciM>Bi. 

DBS] «M««2HH(Oi?fyra»9iR 

[B4] mwmtimmis&wz&^cD&wmz&T 
ffl 

[05] *^©S 3 f V^I«« 

3 ±gflHli 

4 TSPHS 
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1 0 0 Mffl)$MM 

i o 1 -r>tf-^yxa^ss 

1 0 2 SgTJ&tfcgB 
103 3> hP-5 

104, 105 mmtt-Jfr 

1 0 6 
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